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Introduction

The Moscow Charter School in Moscow, ldaho is an aceredited
public elementary school serving grades kindergarten through
sixth.  [ts mission is o provide an educational environment in
which chiidren’s social, intellectual, and motor development is
developed through a stimulating, well-rounded, hands-on, minds-
on curriculum that integrates instruction in basic academic skills
with creativity and problem-solving. 1ts unique approach to edu-
cation offers parents in the community we serve a much- needed
alternative to traditional educational practices,

In the spring of 1998, a founding group of parents and educa-
tors created a pian to serve as the foundation curricatum for the
then-new Moscow Charter School. With this school, we wanted
our students to master a variety of skills thar would provide them
with the tools to be good thinkers and to achieve successhul intel
ligence. We knew that a large component of successful intelligence
was based on a person's ability to find creative sohutions to life's
problems, thus 10 the beginning stages of our curriculum devel-
opment, fostering creativity, problem-solving, and higher order
thinking skills became a major goal of the school’s curriculum.

Our combined philosophy was based on the notion that very
young children are naturally strong in creativity and problem-
solving as can be seen in their ability to progress rapidly from one
developmental stage to another. Traditional educational practices
do not necessarily encourage these types of behaviors inte adult.
hood. Indeed, traditional educational curriculums can discour-
age the further development of these behaviors and thinking skills
by completely focusing on activities that require memorization
or continuous rote drill of information presented outside a mean-
ingtul context. Thas, in a traditional education environment, what
was once innate behavior in all children that can be expanded upon
with formal education, is left te atrophy through the predominant
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At the Moscow Charter School, we believe 1o0hn m., an im-
portant tool inn the general intellectual developisear of children
that, if used properly, can encourage and reach successful intelli-
gence skills in students, We view technology as o tinking/learn-

ing tool, a vehicle for creative expression, and macw that will help
students solve a variety of problems. Teaching .ﬁa,w it 1O use
technology as 4 tool for communication, thinking, or problem-
solving depends less on the type of equipmient that a school has
nd more on how it is used. With this view, m,z stident is seen as
a programuier and uses technology much in the sare way he/she
uses a pencil, The teacher is also a progranimer when he/she uses
technology to support project-based learning. Our technology
program also emphasizes both the preservation of individualized,
self-paced learning within a group setting, a5 well as opportuni-
ties for group collaboration. We believe these goals represent the
future in technology education.

Purpose of this Book

This book is the second in a series of three books for educators
and parents describing the Moscow Charter School’s aliernative
approach to the education of young children. The series
funded through a charter school start-up grant from federal funds
administered by the Idaho Departrment of Education. The first
book, The Arts in Education: A Model for [ntegration shows educa-
tors how to prepare their students for success in the 21 century
through the teaching of a curriculum in which the arts are inte-
grated into instruction of the traditional academic disciptines.
This ?QGF Teaching with Technology: A Model for Integration, is
the second in the series and describes the different components
of %e Moscow Charter School technology program, and the third
book will examine the issue of financing charter schools.

leaching with Technology: A Model for Integration serves an im-
portant purpose in today’s highly computerized and connected
world. Not only does it describes the technology program of the
Moscow Charter School, it also explains, through detailed proce-
dures, how other schools can adopt (or adapt) our appreach and

methodologies to the needs of their specific school. For that re
son, this book is designed for educators and parents who wish to
implement integrated technology experiences into their school’s
curriculum. With this book, 1 hope to provide thenuwith a “blue-
print” to facilitate that implementation.

Also in this book, | present the philosophical foundation for
the Moscow Charter School's approach to technology instruction
and explain that the rationale for our various curriculum divec
tions is based upon contemporary educational research, | show
how technology and technology instruction are used o achieve
the mission of our school and how they support the unique features
of our curriculum and further our goal of offering individualized
education within a group setting,
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Philosophical Foundation for Teaching
with Technology

After five years of using our integrated curriculum, we have
observed that the combined emphasis of teaching basic skills, tech-
nology, and the arts enhances creativity and promotes mwm jearn-
ing of higher order thinking and problem-solving skills for
elementary age students. We believe this is because our program
distinguishes between the use of technology as a tool with which
to think and a curriculum environment in which technology pro-

grams the child. This curriculum decision is based on Bloom’s tax-
onomy of higher order thinking skills, identified in Appendix A.
At the Moscow Charter School, we believe that what teachers
ced 1o know most about technology must be based on their
wﬁcﬁ& ge of learning theory; %ﬁ.mmﬁ,ﬁ the principles support-
ing our technology education program are ail based on learning
theory. Seymour Papert, the author of LOGO, a programming
tanguage for children, as well as several books about children and
technology, has heavily influenced our beliets, which are;

* technology use should be based on knowledge of learning and
brain development

* technology is i ideal tool for expression, thinking and prob-
lern-solving

* intensive use of technology will change a child's thinking stvle
and brain development; therefore, technology use in the ¢l
room should be well thought out by the teacher

+ technology should be used to teach children to think inb
ways than they were in previous generations

vy

» technological opportunities should be turned into learning

advantages
* technology should not be used to “sedate” younyg children

« technology can be used to enable a child to find his/her personal

5
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As a resutt of our beliefs, it is our goul to teach and use technol-

gy as a teaching tool during critical perivds of brain develop-

mertt {K-6%3, We teach a wide range of gmw_:,:% i buasics at the

elementary level, just as we teach the basics
g, We also iirtegrate technology as a p ,Qyw el

lv Ew o into
our mathematics curricutum, We use technology purposefully; it
is never used to “sedate” students or with studenis who learn more
effectively with a different medium.

Technology as a Tool for Realizing the
Mission of the Moscow Charter School

While learning theory provides the foundation for our curricy-
lum decisions, which includes our technology instruction pro-
gram, the Moscow Charter School also conducted a needs
assessent during the beginning stages of its charter development
Qur purpose was to ensure that technology instruction was inte-
grated into the school’s overall mission. The needs assessment
also helped us determine the methodologies for using technology
to achieve our curriculum goals and, interestingly, showed there
was a need for a school in Moscow with our technology empha-
sis. Thus, the technology education program of th
ter School is unique.

Moscow Char-

Our program serves approximately 125 students and is based
ot a hardware platform of personal cormputers located in each
classroom that are connected to a central server, The ratio of desk-
top computer to student is approximately three students to one
computer for kindergarten through third grade, and two students

to one computer for grades four through six. All students are

given a user nante that connects them to a roaring profile, which
contains their saved files. We also have a laboratory of seventeen
laptop computers contained in a mobile charging cart. These
laptops are mobile because they are connected to the main server
through a wireless connection. Therefore, they can be used in any
classroom for any conmputer-based project.

With this hardware configuration, we use a project-based model
that emphasizes problem-solving and critical thinking, With this
approach, students and faculty come to understand the possibili-
ties that technology can offer to enhance thinking skills and to 1ake
projects beyond the imits of the traditional classroom. Most sig-
nificantly, our program presents information to students in an in-
tegrated format that facilitates discovery and emotional involvernent

7



during the learning process, which, in turn, .-
and retention for the learner. (Rose, 1987) ¢
of the Moscow Charter School curriculum

of integrated technology instruction 1o «

learning experience in a meaningful wa
selt-paced learuing environment, Egmwi‘

foreign lunguage instruction, an empha
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with a strong problem-solving component
One of the things that make us unigue 1 o

maodating the learning level of every studi:

uling and academic assessment, we hus
that allows each student to experience s
structured group setting, Since all basic skl ¢
level are taught at the same time, studenss aee
propriate class that will challenge them at thei
reading, writing and math. Self-pacing is wr?, whl v
ogy is used properly in the academic ervironims
nology-based, self-paced activities supports i
philosophy to provide students with individuatize
within a group setting.

W dewel for
vt echnol-
tech-
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ooty broader
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fven though most of our students are envolled ina speafic grade
tevel, It is important at the Moscow Charter Sohool that students
are offered a self-paced learning environment. For basic skills
dgividual students attend the class that matchies

¢ ﬁmm levels
Fstudies
as well as all special courses in the arts, foreign r:w;rf L envi-
ronmental science, and physical education. Tech nology-based
software tools, such as Accelerated Math and Accrlerased Beader,
are available to all grades at the school; they enable students 1o
supplement basic instruction and advance in readling, math, sci-
ence and social studies within a self-paced environment.

they then returi to their homeroom for science

We also believe, however, that to prodisce a well-rounded stu-
dent with versatile thinking skills other rnore creative educational
opportunitics must be offered that integrate basic skills with uther
meaningful activities. Learning basic skills in a meaningful way
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provides the individual with a more versatile set of tools with which
to solve problems and enhances the retention of nformation.
Thus, at the Moscow Charter School, art, music, theater, dance
and foreign languages are integrated iuto the standard curricu-
lum in an effort to provide students with meaningful environ.

ments where they learn mindfully.

To achieve our goal of integrated thematic instruction, the en-
tire school follows a year-long theme that serves as the a frame-
work for basic skills integration. The theme, which is carefully
chosen by teachers and staff, is nonetheless eclectic, which helps
us study a variety of sub- topics. For example, the theme for 7003
was leaders and cultures around the world. Previous themes have
included the Mars Millennium Project, the ancient Greeks, and
Leonardo da Vinci. Bach year students intensively research the
chosen topic during the first three months of the vear. The final
six months are spent writing and preparing a theater presenta-
tion that demonstrites what we have learned about the topic,

Technology ts incorporated into this approach. Students learn
World Wide Web scarching technigues in order to conduct re-
search about the topic. Using word processing applications, stu-
dents write essays and poems to provide the foundation for an
original theater production that is written by teachers and stu-
dents. Technology-based multimedia productions, including sta-
dent created movie clips, are sometimes created and incorporated
into the vear-end theater production,

Another unigue feature of our curriculum design is the em-
phasis we place on foreign language instruction. All students at
the Moscow Charter School are taught Spanish, Our foreign lan-
guage instruction, which begins as early as kindergarten, is based
on neuro-physiological research, which demonstrates that chil-
dren learn fanguages quickly in their early vears. Students who
are exposed to foreign lunguages during critical years of brain
development, ages 1 through 12, will have an easier time learning
languages tater in life.

Besides Spanish, all Moscow Charter School students also learn
a computer programming language starting in the third grade.

9



Students int the higher grades also learn basic
to enable them to develop a website, Becaus
giiages are similar in nature to natural langu
grammiig language further reinforces a s1u
other languages. We have also observed 1
vides a rich environment in which stude

variety of problems with a variety of scl Wﬁ%:

Furthermore, at the Moscow Charter Sohs
that technology facilitates student-to sy
mentoring because if provides an enviro

these activities. Thus, at our school, stude
ogy concepts faster than other students are onue
“teachers” and teacher’s helpers for other studenss 1o addition,
we also encourage students to complete pro;
individuals assisting each other i achie
come. This 1§ significant because we have also

greatest retention occurs when sttudents mentor

group, with
o out-
erved that the

,w,.»

soli other

Besides foreign language instruction, one of table
aspects of instruction at the Moscow Charter Schood s the sig-

nificance we place on creative problem-solving

Bany p {ﬂaﬁzr,;

gists define problems as falling in into two vategories:
well-structured and ill-structured. Sternberg’s rescarch on suc

cesstul intelligence, suggests that in the real world successful in-
teltigence is the ability to solve ill-structured probiems, those
without clear solutions. He says,“...an unfortunate failure a\; much
education today, as well as the assessment of educational progress,
15 its overwhelming emphasis on well-structured problems.”

However, many basic skills curriculums are designed to give stu-
dents only problems with analytical solutions that are clearly de-
fined. These types of curriculums teach students in s meaningful
way only if the teacher follows up with a series of tasks that even-
tually enable the student to identify and to find his/her own solu-
tions to related problems involving the subject wt hand. In fact,
teachers who randomly distribute unrelated worksheets 1o stu-
dents or who focus entirely on memorization of knowledge may
create a tearning environment that encourages students to develop

HY

Mol

Sty

a mindset that there is only one “correct”™ answer and that mis-
takes are to be avoided. In this type of environment, students learn
to avoid solving problems because they lnterpret the experience
of getting the wrong answer as a negative experience. Avoidance
of or feehing negative toward problem-solving will prevent inds
viduals from being able to define a4 problem clearly when they
encounter it, thus further inhibiting their ability to solve it. Over-
use of these types of curriculum materials in today's schools may
be one of the reasons American students typically score tow in the
area of probiem-solving on national standardized tests for math-
ematics. Encouraging students to develop a positive attitude to-
ward problem-solving may be one of the most important
behaviors that can be taught in formal school settings.

At the Moscow Charter School, we teach our students to realize
that most real life problems are not solved neatly and that theve
are a variety of solutions to almost every problem. This is why we
teach our students to think like programmers. An excellent ¢x-
amnple of the application of this concept occurs when students
write an original computer program. The student almost never
gets the intended outcome right the first time, An overall curricu -
hum that encourages the notion that “if at first you don’t succeed,
try again” fosters a thinking style that approaches problems
without fear and with an attitude that is open to {inding multiple

b



solutions. Learning to use creativity in one’s .
solutions will ultimately contribute to the 7o 0 Lo
individual.

Another example of the natural integran

ing into students’ overall learning expericnee o oo
money system. This system teaches student s

wage-earning, money management, and
rmanage money efficiently. The part
students in grades three through six.

Fach year, the Moscow Charter Schoo! s
m denominations of one, five, ten, fwenty wid
Teachers regulate the distribution of monc

own classroom plan. Generally, students o

a different classroom prepares a market at whi

theme of the market is usually related to the vear o
i then being studied throughout the schoul, Yor example, this
year the overall theme was caltures around the world,

erefore,
each class used a separate culture, such ; , Bpany, or Ant-
arctica, as the theme of its market. In preparation for the market,
students studied the goods of that particular vulture s created
handmade products to selt on marker day. Al studenss were free
1o use their school money to buy products sold at the market.
One of the first things students do i1 the svstor is establish a
bank within their classroom where cash and staternents are stored.
Each month, a different student is appointed 10 be the banker.
The other students open accounts in the bank and maintain both
handwritten ledgers and electronic spreadshieets to track their §i-
nancial transactions. Students keep a rinning balance of their
accounts and learn to use a checkbook, to read bank statements,

and to use etectronic spreadsheets to verify handwritten ledgers,
Registers maintained as spreadsheets are updated ut the begin-
ning of cach month, immediately after payday and the dav the
market is held. Students print out their spreadshest bank state-
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ment and reconcile their checkbooks against the statement. We
have found that through this program, students make a variety of
important discoveries about money management and entrepre-
neurship.

The format for checkbooks and spreadsheets is shown below,
along with samiple data that might huve been entered by a student:

BANK NAME

Name:
Address.
City/State/Zip:
Date Transaction Payment | Deposit Balance

Debit () | Credit{+}|
9/1/03 | Payday N 1 $30.00 $30.00
9/15/03 | Worlkd Market | $20.00 %1000
9/17/03 | Fine $1.00 wmgm
9/25/03 | Rewaro $14.00

13




Envisioning the Integii
Technology into the Curs

riculum goals of the Moscow Charter
ceptual framework for our technology pro.
our overafl mission and curriculum goals, it v
velop a mission specifically for a technoloyy
The mission of the Moscow Chiarter S
gram is to use technology to enhance th
ment of each student, to prepare studs
an increasingly technological society, and to S
tool to improve education delivery. In 27 T a
goal of our technology program s to use all torm:
as tools to enhance and to extend mmcmxz.xw Bey
tiomal classroom and hibrary.

2

it1s our belief that children develop attitudes shout technology
use as early as preschool. Therefore, we believe vlen
are responsible for shaping the primary attituides of
and parents in the effective use of computers and urher elecironic
technology. Further, we intend to teach children that computers
are not devices that only entertain,

Research in brain-based learning supports vur approach to tech-
nology (Jenson, 1994). Our emphasis on performing project-based
tasks enables students to learn within context and to drive the
pace of their own learning through the use of simulations, visual-
izations, and interactive software. In addition, the software and
hardware utilized in our program encourages critical thinking and
problem-solving skills, {e.g.. programmuing and robotics), and de-
velops communication skills, (e.g. word processing, multi-media,
and telecommunications),

To achieve the goals of our technology program, we established

14

seven vision statermernts, and to achieve vach vision statement, wg
identified relative instructional goals:

Vision Statement: To have relevant technology readily avatlable
for each child n the classroom.

Instructional Goal b instructional computers are available in
every classroom at the following student to computer ratios:

K-2% grades: 3 students to 1 computer

34-4% yrades: 2 students to | computer

5.6 grades: | student per computer

[nstructional Goal 20 Instructional, application, and tutorial
software, us well as the World Wide Web and robotics, are avail-
able to support core curriculum courses in every grade. Problem-
solving (robotics) and prograimming software {LOGO) will §
available in grades | through 6.

e

Vision Statement: Technology is available for students to take
the expression of their ideas beyond that which would have been
possible in traditional classrooms.

Instructional Goal 1: The following technology components are

offered to third through sixth %ﬁ% $ 10 assist them in research-

ing and expressing academic ideas.

World Wide Web availability on all computers

Communication with word processing, Microsoft PowerPoint,

and Microsoft Publisher

Robotics

Computer programming

Problem-solving and design software

Multimedia zﬁ% {1.e., digital camnera and scanner and software )

Instructional Goal 2: A project-based model is implemented for
all students by providing technology hardware and software in
the areas of visualization, research, robotics, programming, com-
munications, and virtual reality.



Vision Statement: Teachers will be trained .~ . sons
between the expression of student ideas ars o
implement these 1deas into project-based icor .

Instructional Goal b All classroon tes

¢ither a desktop or _N_ﬁmc@ conputer avaii

mstructional program. Teacher:

access and e-mail capabilities.

o

Instructional Goal 2: It is the polic
schoolto hire teachers who have a solid b
use in education.

Instructional Goal 30 Workshops and

SUTRT

offered to Moscow Charter School teachurs v

ognizing connections and possibilitios in g peojet
that uses state-of-the-art technology, fnels Teah e
training will be offered to all teachers at the wchool Th work-
shop stresses the design of acadernic units buse

Unit Questions. Unit questions frame a specific
are designed to paint to and uncover essenltial m through
the lens of particular topics and subjects. lnthie . wﬁﬁv,,m.«;iﬁ teach-

pre-plan each unit by thinking abour bow thut topic would
berrefit from technology integration. While teachers start the
thought process by considering the established content standards
for the unit, students are encouraged to corminuaicate id
atively with the use of word processing, shide prose
desktop publishing software, and web site design.

5 CTe-

aviol sofware,

ront

Vision Statement: Students wilt be able w drive thelr own rote
learning tasks with the opportunity to move ahead in their learn-
ng at their own pace.

lostructional Goal 11 The followig self-paced reading and math

software 1s currently used at appropriate age levels,

Waterford Early Reader Program
Breakthrough to Literacy Program
Accelerated Math

Accelerated Reader

is

Commenrcial software programs insli subje
as well.

tareasare available

Vision Statement: Students will devote thime to in-depth think-
g, collaborative study, and creative probiem-solving using con-
puters and robots.

Instructional Goal 1: Robotics programming is offered fo all
studenits 1n grades 1-6. This component consists of interactive
software that teaches students to make logical and sequential de-

cisions that cause machines to operate. Following the completion

of this introductory component, students have opportunities to
program three different robots.
i
offered to all students from grades 3 through 6. The course con-
sists of sobving problems by developing a madel of the solution
with concrete materials, Students are taught ro simulate the
problent and solution by using software that is appropriate for
developing a solution.

i

instructional Goal 2; A problem-solving and design cours

Vision Statement: Technology at the Moscow Charter School
will fncrease students’ options and opportunities for individual-
ized study. [t will help motivate students and inspire ownership
of the learning process. The technology program will empower
students to move beyond traditional textbook learning to a world
of information and discovery.

Instructional Goal 1: All students at the school have access
the World Wide Web and will receive ¢
to use it

oo training on how

Instructional Goal 2: Students are encouraged to author thelr
own presentations and lessons with the LOGO programming lan-
guage, Microsoft PowerPoint, Authorware,and Microsoft Publisher,

Instructional Goal 3: A website is currently being developed to
allow gifted and talented students to identify on-line courses on
topics of their own choosing in which they may wish to envoll,

17




Vision Statement: Compunters will serve
continue their sel-directed studies into the

Instnactional Goal 1: Technology course:
dents from the Moscow Charter School ani
by the Moscow Charter School faculty dus

To achieve our mission, vision staten
goals, we have established the following ol

1o nuintam an infrastructure that suppor G st
techniology network structure, we continuall ,
the-urt technology that is retrofitted to keep up w
in hardware, conduct yearly evaluatons s
ware and software, prioritize technolog
for infrastructure costs on a vearly basis, wo
signers to plan future costs, and manage sect

infrastructure configuration.

haed-
g o adlow

mf 3% WW T WOY n Lﬁ.

2. Our technology committee develops puiivy and
to keep computer systemns operating efficiendy, We regularly in-
form staff and students of policies and develop and increuse train-
ing and communication with parents, the local uaiv
with the internationat corumunity.

ities, and

VThrough the realization of these goals and

tended outcomes of our technology program are:

* Technology will be readily accessible in the clussroom to all
students at the Moscow Charter School. cm,rr.& Eﬁ_w_:am sixth
grade students should be able to support their learning with
technology anytime throughout the mnmmmﬁmm w_,w&»

+ Moscow Charter School students will focus on critical think-
ing, problem-solving, communication, and research with
software applications, robotics, and Internet access readily
available at every grade level,

+ Students and faculty are trained to understand the possibili-
ties that technology allows for enhancing thinking skills and

18

creativity and taking projects beyond the Hmits of the tradi-
tional classroom.

The technology committee at the school will continue to pro-
vide input to teachers and present training programs for the
recommendations described above.

RO ST R —.
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Selecting and Using Sofi
Overview

At the Moscow Charter School, our techincioy
ona phitosophical foundation of brain-b.
cur overal! curriculum decisions. Upon iha
a framework of vision statements and

objectives to guide our methodologies of
this framework guides us in the selection
cational sottware and the hardware throuy
is used.

This section of Teaching with Technol
for educators faced with the challenge of M Lreiasi
software. We use a variety of software applhus
ent subjects at the Moscow Charter School, i
portant considerations in choosing softwar

vareness that much comimercial software favors
over fong-term thinking in an effort to capture &

BT DU
Lok feaciioms

ﬁfﬁ,;mimw a

student’s attention. For this reason, we empha

ws of pro-

gramming languages for student use. We fezt this emphasis en-
colrages students to use technology 1o develop
thinking skills, rot for purposes of “drill and skill” or entertain-

arder

ment. We also avoid software that has a video gan

-based for-
inat, especiatly in the early primary grades, becouse research shows
that the fast-paced visual formats of video gares de éﬁ@w neural
skills contrary to those that are necessary for learning 1o read.

Teachers at the Moscow Charter School are 2&5& to evaluate
software, and programs are carefully chosen with knowledge of
their specific purposes. During our evaluation of software appli-
cations, we pay particular attention to the answer processing com-
ponent portion of the program. Software that gives the student
meaningful feedback about a specific response is chusen over less
responsive software, We encourage the

use of software that teaches
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students the process for solving a problem they have answered in
error, not mc%fém.‘ %ﬁ tells the user the correct answer, The ulti-
miate criterion, however, is put in place when teachers ask them-
selves if a particular software appli
to teach the topic at hand.

tion s the best possible way

Below is a matrix showing the software the Moscow Charter
School has chosen to achieve our curricutum goal of improving
reading, writing, mathematical, thunking and logic skiils through
mwm integration of appropriate pedagogical software, The matrix

s orgunized by grade level and includes very specific information
mvccm the software we selected, such as s brand name. | also
explain the software application's broad purpose. Following the
matrix, | describe in more detail the types of software as orga-
nized by the specific outcomes they produce,

* Reading and Language Arts

Class
4 [P CY ol
Kindergarten

e ‘; mnwegmwﬁm”‘

Wasterjord Early Reading Program
Breakthrough to Literacy
Accelerated Reader

Basic skills software

Grades Tand 2 Breakthrough to Literacy

Accelerated Reader

Word processing

Reading/writing instructional software
Keyboarding

Aceelerated Reader

Microsoft Word

Microsoft PowerPoint

Microsoft Publisher

World Wide Web access and research
Autherware

Hyperstudio

Grades 3 through 6

o]
o



s Mathemuatics

Class

Software

Kindergarten

Uyrades 1 and 2

Roamer Robot
Math instruction

Accelerared Mot
Roamer Robot
Crystal Ratmiors

Grrades 3 through 6

Acvelerated Muil

Roanier Robot
Crystal Rainfor
Misston Conirod

Fxrel Spreadshoo
LOGO proygramis]
LOGO robot arm
LEGO mindstormms o
Mathemati

5 interact

s
-

Database management sotowgre

» Neterice

Class

. Software

Grades 1 -6

World Wide Web research
Microsoit Word

Microsoft PowerPoint
Microsoft Publisher

Fxcel

Database fanugemont soflware
Virtual physics sollware

Science interactive soltware
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« Social Studies

Class

Software

Grades 1-6

World Wide Web research
Microsoft Word

Microsoft PowerPoint
Microsoft Publisher

Exeel

Database manugerment software

Seeial Studies interactive software




Descriptions of Sof:

Drill and practice software practices o
ing of specific facts, such as multiplication o
von. This type of software most often taver:
thinking skills and often uses a video gaine Lo,
tage of this type of software is that students Can g
in their learning of specific facts and exyp
tion of simitar problems.

Dirill and practice type software puciiges
mentioned weaknesses do exist. mﬁﬁﬁww? T Ny
Muth and Accelerated Reader published by :
Adl srudents at the Moscow Charter wpr::m vise thewe selbpaced

reading and mathematics software applications to supplorent and

to reinforce their knowledge of math and ¢

With Accelerated Math, studertts take a test 1o deteriune his/her
level of math proficiency for a wide variety of math concepts. Math
worksheets covering skill-refated mathematical concepts appro-
priate to the student’s performarnce ou the test are prigted out.
After completing each worksheet, the student scans bis or her
answer sheet, The computer software then evaluates the answers
and prints out a new mathematical worksheet based on the
student’s score. The software tests students peiodically to deter-
mine their exact level of proficiency. This type of software is used

as a small component of our overall math curriculum,

Accelerated Reader promotes reading of books that are within a
student’s reading level. When using Accelerated Reader, the stu-
dent Is tested for ﬁcm;:,mrc:m:um on a computerized test, The stu-
dent begins by taking a test of reading skilis and comprehension
using the STARR reading program. Accelerated Reader then pro-
duces a printont of suggested books within the user’s reading
range. After the student reads a book Histed on the printout. he or
she takes a comprehension test on the computer. Based upon the
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test results, another tst of suggested readings s produced. Both
Accelerated Reader and Accelerated Math software programs pro-
vide progress reports for teachers.

Other types of drill and practice software used at the Moscow
Charter School include software to teach kevboarding skills. These
skills are first introduced at the first

grade level,

In addition to drill and skill software, the Moscow Charter School
also uses simulation software. This type of software presents a
meaninghul scenario while allowing the user 1o input solutions 1o
problems they may encounter along the way. We support the use
of academically relevant simulation software at the Moscow Char-
ter School because of its emphasis on l-structred problems,
Students rarely get experience in solving ill-structured probiems
and gain decision-making experience.

Examnples of this software are the popular SIMS series that in-
chudes SIM Family and SIM Theme Park where users build their
own theme park and learn to make a variety of business deci-
sions, such as hiring and firing emplovees and purchasing equip-
ment, that determine the success of their enterprise.

Two simulation applications we use are Crystal Rainforest and
Misston Control. They are used to prepare students to enter the
programming environment in our technology component of the
raath curricutumn. Crystal Rainforest is a simulation gamne that al-
lows students to make decisions within a story environment us-
ing LOGO commands. LOGO s a programming language writien
by Seymour Papert in the 1980s specifically for use by children.
We teach LOGO to all students from third through sixth grade,
Mission Control teaches the user to program simple robots by
making a series of decision that produce a simple vending ma-
chine or gear mechanism. Successful decision- making is rewarded
when the machine produced works.

Another type of software used at the Moscow Charter School is
tutorial software. This type of software teaches students factual
information in a tutoring format similar to a book except that
pacing is based on achievement. We nise two specific tutorial soft-
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ware prograins at the kindergarten and first ¢
reading and phonics.

The Waterford Early Reading Program, de-

profit Waterford Institute, is used in kinder g e
program is one component of an integrated v
jnchades big books, small books to take hone,
videos to teach beginning reading skills
Waterford software is designed to give eachs
15 minutes on the computer cach day tor phoewas
dents work through a hierarchy of phouivs |
through the software is based on student a0l

TSI

:

The Breakthrough to Literacy software puisl

Aon i rawe-

tad Iy
Hill is also a component of a larger proygiam 1l
books, small books to take home, and correspond
designed to teach first-graders reading skills. i sugh
software also takes the student through o hicravchy o1 phonies

lessons that is self-paced, with advancement based o student
achievement.

Another type of software frequently used o1 the school is
application software, the type of software maost often used by
adults in their work environments, Application soilwire is used
for a specific purpose, for example, word provessing, presenta-
rton and graphics, spreadsheets, and database management. This
type of software can easily be used to encourage creative thinking

Students use word processing applications when developing
writing skills, and keyboarding skills are started as early as the
first grade. Students and teachers learns to use spreadsheet apph-
cations in the third grade. Teachers use spreadshects to track
projects, and our school-wide money system is an example of how
students use spreadsheets to manage numerical information. Stu-
dents also use spreadsheets as a communication tools, For ex-
ample, spreadsheets are used to account for scientific duta that is
collected for science projects. Students design the format for the
data, collect it, and then mput their results into a spreadsheet.
‘The spreadsheet software enables students to transform the raw
data into graphs, which effectively communicates yesults and
trends.

A refated example of using application software 1o manage and
comumunicate data is the participation of all fifth and sixth grade
students in the McCall Science School held at the University of
idaho’s research station in McCali, Idaho. Using a spreadshest
application, students collect data, record it in the spreadshiest, and
then transport the data into Microseft PowerPuind 1o make an in-
tegrated presentation of their experiences to other students and
parents at the school.

At the Moscow Charter School, we also incorporate database
management software into a lesson if students need to organize
and retrieve data in a4 systematic way. Students are tanght 1o keep

a database that contains the nanes, addresses, and telephone num-
bers of their classmates.

At the Moscow Charter School, we encourage students to use
communications software to make multimedia presentations as
tools if they increase a student’s understanding of content through
the presentation. If this criterion is met, students use Microsofr
PowerPoint and Microsoft Publisher to develop multimedia pre.
sentations on a variety of topics. For example, fifth and sixth grade
students participating in the McCall Research Center sclence
school use Microsoft PowerPoint to develop presentations about
the ecosystems they've studied; the presentations include graph-
ics, anirnation, and sound imported from the World Wide Web 1o
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enthance these presentations. Students are as~ . - . ..

presentations by first developing a storvboss:
nizing the material. An outline of the storst
oped directly on Powerlvint.

i addition, teachers frequently use Mioro
classroom ina variety of ways, including th;

and tables, survey and questionnaire rosu
projects. This software can also be used
from a CD-ROM reference library or thie

lesson or to develop a personal picture st

Another Microsoft application, Mearos:
produce a variety of communication prod,
N

letters, fivers to inform parents of schoul by
sytlabus designed as a calendar, weekly cale
keep track of classroom events and projects

EEDATNE T to1 5

wi e Point

coals 01 a class

o develop websites that meet the targered tea :
or 4 specific project. Each year, fifth and sixth grade students in

Idaho are invited to participate in the Mars Rover stale competi-
tion sponsored by NASA to design and build a robot with a vari-

)

ety of charucteristics. In this project, students develop wweb page
that outlines their progress and participation in this competition.
At the Moscow Charter School, we use Microsoft Publisher to cre-
ate simple websites quickly through the use of ils Website Wizard.

To enhance their presentations, students at the Moscow Char-
ter School have use of digital and video carneras. Students down-
load files taken with a variety of brand name cameras onto a hard
drive or server. These files can then be cut and pasted into 2 pum-
ber of different applications, such as word processing documents,
brochures, and web pages. Students at the Moscow Charter School
use u LOGO video camera to ilm video animation clips. The soft-
ware attached to this camera allows for frame-by-frame editing,
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and these video animations have been very poapularly used in our
end-of-the-year theater production; they provide us with u rroe
multimedia production.

I addition to software stored locally, teachers and students also
use Internet browser programs to locate resources for specific
purposes. While the luternet is a powerful tool for teachers, they
are mindfui of the importance of teaching students who are be-
ing taught to use search engines and reference sites, such as
Microsoft Encarta, to follow “fair use” guidelines and to obtain
materials from the World Wide Web lawfully. Students are also
taught to cite all references and to evaluate Wely resources. See
Appendix B for a complete outline of our curriculum for teach-
ing Internet research and tips for obtaining graphic and sound
clips from the World Wide Web.




Programming with LOGC &,

ES

The Moscow Charter School is commiites
the tools they need to master the comyplox

mation Age. Creativity, flexibility, prob
are all skills that characterize successful intc
programming software and learning to wr

sorts of skills; therefore, in this section,
soription of the Moscow Charter Schoot's
ware,

While at the Massachusetts tnstitute for Toohaoto e 19708,

gl Papert

& ol

1 prior

to writing the language, which significantiv influonced his ded-
sion to write a language specificalty for childven. VOO is a list
processing language, meaning that commuands s in hists
within the program. The commands found within the { OGO lan-
guage are similar to or the same as Fnglish words: therefore, it is
easy for children to learn. LOGO is also called tarile geometry, a
different style of geometry thatis computational rather than logical
or algebraic,

Programming languages contain similar features of most natu-
ral languages in that they have no threshold or ceiling.

arning a
programming or foreign language in their eurly years enables stu-
dents to use the portion of their brain that learns 4 new language
during critical periods of brain development. Thus, we believe
programrming is the ultimate tool for teaching both creativity and
problem-solving becatse it encourages students to ¢reate their own
solutions from an original idea. Learning to write a computer pro-
gram is more about problem-solving than it is about technology,
and problem-solving is inherent in the act of programming,
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o better understand the role that programming plays in brain
development, it is important to understand the process of solving
problems. Sternberg (1998} identities six basic steps that consti-
tute a cycle of problem-solving. These inchude:

1. Problem recogninon

2. Problem definition

3. Formulating a strategy for probiem-solving

4. Representing information

5. Allocating resources

6. Monitoring and evaluation

By teaching the LOGO programming language, students gain
experience with every aspect of this problem-solving cycle. When
we teach LOGO, we help students identify aspects of problems
while giving them practice in defining the problern once it is iden-
tified. We realize this gives students who may be highly skilled at
solving analytical problems experience in solving ill-defined prob-
tems. During the programming process, we also attempt to pre-
vent mental sets and fixations {which hinder problem-solving)
by working specifically on identitying problems and interesting
solutions. With LOGQO, even though teachers are teaching a sys-
tematic procedure for thinking about thinking, they are also cre-
ating a learning enviropment that provides an open-ended
approach that encourages the development of multiple solutions

Papert observed that children who were required to program
computers used very concrete models to think about thinking and
to Jearn about learning. In doing so, they becormne experts on think-
ing about their own learning strategies. By defining the role of the
student as a technology programmer, we teach students valuable
learning strategies and higher-order thinking skills.

At the Moscow Charter School, we begin preparing students wo
learn programming languages early on. In the first grade, they

are taught to program sinmple robots vsing software that encour
ages them to solve problems that are the same or similar to pro-
gramming probiems. By third grade, students are ready to learn
LOGO. By the time they reach the fifth and sixth grades, they ure
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ready to design, create, “debug,” and test their o,
their fellow students serving as vsers.

We use robots and LOGO because they
an object with which to think. For exampic
turtle robot or the turtle object on the con

own bodies, thus abstract thinking becomies o
student progresses in his or her ability o sl
LOGO is based on an environment that o
bra and geometry, students also learn muathe
cepts in the process of learning to progran,

At the Moscow Charter School, stuc
achieve expertise in computer progranin
troduced to programuming through a robotic
Roamer Rebot. With this program, students o
moving object by pressing icons that corr uww.
commands. Next, students master the Crysiad Rain;
ston Control software programs. These software e

m. HESS R R

L sm&

stuctents to think like programmers by solving rrobleis o ac rx:{a
a particular goal. Crystal Rainforest uses LOGO < :f:t,ig Lastly,
students use LOGO to write a program. In this stage, studenrts
design programs that teach basic concepts in g :.,ﬁww algebra,
and physics. They begin by developing « plan, and the ?cy?g
the appropriate commands to carry out the plan. They are also
responsible for debugging their problems i order v produce a
program that can be successtully used by others,

Step 1: Programming with the Roamer Robot

At the Moscow Charter School, the process of learning to pro-
gram begins with teaching students to program a robot through
the use of Roamer Robot software. The robot is 4 tangible object
(portrayed as a turtle, for example} with a head and a tail. The
tangibility of the object is important because it simulates the physi-
cal movement of a person, which in turn, helps students solve
simple problems by conceptualizing how they would solve the
problem with their own bodies. Students program the robot by
pressing a sequence of icons on the turtle robot’s back. By doing
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s0, they use the same commands and processes that are used in
LOGO: thus, the concepts and commands students learn when
using Roamer Robot easily transfer to the computer-programming
environment. The software’s lessons are structured not only to
introduce students to basic LOGO commands but also to prob-
lem identification and strategic thinking. After students have
mastered the basic commands and demonstrate they have 1 work-
tnig knowledge ot how to operate the robot according to a prede-
termined plan, they are ready to move through Crystal Rainfores
and Mission Control and begin programming with LOGO,

To teach students to use Roamer Robot, we developed the ful-
lowing procedure:

Lo Idennfy the Roamer’s head and tail.

2. Use the basic conunands to make Rover move.

3. Use basic commands to play music.

4. bEncourage students to think of a programmable idea — 3 visual
shape such as a square or triangle.

5. Use a series of commands to carry out the idea.

6. Encourage problem identification and debugging.

7. Programming a simple procedure.

8. Learn about nesting procedures (calling procedures from
within other procedures).

9. Design small group work with Rover and Pen: 3-5 (stindents
in the group). The pen is optional and fits into the body ot the
robot so that when the robot moves it can draw a shape as it #x-
ecutes a procedure.

a. Send the rover to another person. For example, a student
writes code that will send the rover to another student using
only straight lines. Any variation of this idea works,

b. Draw a projected path

¢. In advance, identify a set of commands that will realize the
plan.

d. Write down the commands, enter them into the robot, check
them off as the vobot executes each command, and “debug”

LM
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any errors. “Debugging” is complex, so
cedure that facilitates the identification i -
the process much more manageable.

persont write down the code as unot
commiands. As the robot successfully 2x.
the assistant checks them off,

0. Program a more complex procedur
bot goes into cach classroom, plays a to
around and goes down the hall to the nesr s

sww»

Step 2: Introducing programming skills

Students become acquainted with the i ¢
environment by using the simulation softs
and Mission Control. Crystal Rainforest s 1000
user navigates

FITHIL

.w«t&

www

i that the
& turtle-iike object arvund the soreen o achieve o
particular goal. The object is moved using

© oM Cuinands
that exist in LOGO, such as FD (Forward, B {acks Ry
{right), and LT (left). While using this software, thers uet experi-
ence with important concepts such as reading 1z

direction and angles, and strategic thinking. M. urolisa
software game that allows the user to program wmziwﬁ robots, While
using this software, students gain experience with sirategic plan-
ning, logical thinking, and debugging - all skills that will benefit
:55 in the programming environment.

mr: m\mmgg:w:,wﬂ,ﬁ

Step 3: LOGO Programming

Writing LOGO code is the third step students tuke in our plan
tor teaching creativity and problem-solving %55%: instruction
i programming. LOGO fosters problem-solving at every level
because the user rarely gets the program right the first tine. Be-
cause the user can identify his/her own body with the object on
the screen, even young children can use this concrete thinking
style to solve problems. As problems become mare and more so-
phisticated, students use this concrete reference point as a jump-
ing off peint for niore sophisticated solutions. Papert says the nse
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of LOGO “aliows us to shift the boundary separating the concrete
and formal,” thus challenging Piager's claim that there is 2 dis-
tinction between e child’s ability to tuse concrete and formal op-
erations in their thinking. When children use the computer s an
object with which to think, it helps make a formal thought con-
crete. In addition, while LOGO is a model for thinking, it also
contains mathematical information and thus provides students
with an esviromment that gives meaning to mathematics.

At the Moscow Charter School, we use two different LOGU ver
stons to teach programnming. These include version 2.0 and Ter
rapin LOGO. Both versions contain all of the cotnmands listed in
Appendix C, which details our LOGO teaching methods. Fow-
ever, ,mﬁ,ﬁx.z LOGO has an extensive graphics window that al
tows the user's LOGO program to become a trize multimedia
experience. fm.m%_.xc features inchide bitmaps, animations, and
interesting background scenes, Generally, students start with
LOGO 2.0 to fearn the specifics of the programming language,
and when they are ready to program an original creation, Terra-
pin LOGO can then be used to add the “bells and whistles”

We use a conceptual approach to teaching programming, The
basic coucepts are listed in the outline below, Fach component of
the outline is presented in Appendix G with samiple procedures.

Concepts Outline for Teaching LOGO

I Identify an object with which to think, for example, vour own
body.
A Write LOGO commands i the immediate mode, which
means that as soon as a student enters a command, it 15 ex-
ecuted by the LOGO turtle on the screen,

Il Understand shapes and symmetry
A, Define a polygon
B. Write a basic procedure {(a set of conmuands that can be
saved as a program] and then “debug” it..
C. Use the repeat command

1
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st
ot

. Determine an angle with a formule 50« tri-
angle that totals 360 degrees

Approach problem-solving in a sy
good programming strategies, includ;

A. Break down a problem into differ

B. Use strategic thinking and orgauivat i

C. Nest procedures, meaning call .

another procedure.
Use coordinates.

Use a varlable.

Use recursion or looping, also krnow an " T

Program with text.
Make arrays.
Design a program,

Progran: an original program,
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The Future of Technology Education at
the Moscow Charter School and Beyornd

At the Moscow Charter School, students use technology to
achieve specific outcomes while developing cognitive skills that
will help them become successful adults. This is achieved through
the mtegration of technology use and instruction into the overall
curriculum of the school, just as the arts are integrated into in-
struchon in the basic academic skills. This holistic approach w
education is fundamental to the Moscow Charter School; we fol-
low it because we believe it best serves our students.

Because we believe so strongly in the concept of integration, we
have applied for grant funding to formalize our art curriculum
design into a program entitled Integrated Arts Instruction and
Student Achievement (IAISA). If we receive funding, the [AISA
program will enable us to use owr carriculum design as a moded
for other schools interested in integrating the arts into their core
curriculum, Technology, as a means of delivery, will be essential
to the success of this program.

Integrated Arts Technology Laboratory

A major component of the IAISA program is its infegrated
arts technology laboratory, which will facilitate the effective imple-
mentation of the standards for arts and humanities education in
a comprehensive and economical manner, As proposed, the hard-
ware comnponent of an integrated arts technology lab will consists
of 16 computers and 16 MIDI keyboards that are interfaced via a
media lab controller, connected o a digital recovder, and finked
to the Moscow Charter School server. This tab will support the

nost current software available for instruction in a variety of sub-
ject areas, Including music, art, foreign language, history, as well
as science and language arts—-the possibilities are unlimited. These
disciplines may be taught as stand-alone subjects or with an in-

37



terdisciplinary and integrated approach. The

dividual or group instruction in a variety of

direct teacher instruction, computerized i
instructiosnt.

in music, for example, the integrated
promote musicianship and creativity. The
Jow for class prano instruction enabling eveey
piano lessons, In addition, there ts a wide arcan

grams tor music education, %aimr&m«: w

cian development, music-reading skills, hstea
skitls, music theory, keyboard ﬁc&_%u 4
music appreciation and history, music and culuie, «
composition and notation. These software prograsie ar
tive and effectively stimulate, motivate, and rofs

erac-

Tt e
gagement and achievernent of learning potenilsl and ?,.m,,m.,,mMvﬁ,xﬁ.am

el 814

it music. Assessment of student progress and achievernant is buil
into those software programs that allow for individuahizes W moni-
toring and reporting. Digttal recording and the p
dent CDs will record and document the performances mmm
corupositions of each student. Thus, the integrated urts technol-
ogy lab will provide a well-rounded music curricutum that is se-
quential and designed for the successful achievement of the
national and state standards for music educ

sduction of

£16018.

The integrated arts technology lab will also be 4 conduil 1o the
information highway. Such technology will a maﬁq teachers and

i
a.w.v&%«

f
PRSI

el
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students to participate in the current trend of on-line curriculs
and web-based instruction. Educators uround the world are ati-
lizing the World Wide Web 1o pool instructional resources, share
curriculums, and to establish an international and multicuitural
teaching and learning community. Web-Based Instruction A WEHI
is the wave of the future for education, and integrated arts in-
struction 1s at the forefront of this movement. Through %», de-
velopment of this laboratory as part of the IAISA program,
Moscow Charter School will not only benefit from interacting with
the web-based educational community, it will also contribute 1o
the community. Our proposed TAISA progran includes a W
component that will offer the full curriculum, instructional goals,
and lessen plans of our integrated arts curriculum to any ede
tor who may wish to adopt it.

Website for Gifted and Talented Students

in a separate project, we will develop a website to expand
coursework possibilities for gifted and talented students, With this
website, gifted and talented students will be able to access infor-
mation about or-line courses in their specific area of interest.
Instructions on how to sign up for on-line courses will be avail-
able as well, The site will also suggest specific simulation software
in math, language arts, physics, chemistry, technology, and the
arts.

Video Conferencing

Another initiative we have planned is the establishment of a
curriculum delivery system via video conferencing. At the Mos
cow Charter School, we view video conferencing as a tool thay
bridges any knowledge gap that may currently exist because it en-
ables us go beyond the limits of classroom walls.

Video conferencing is two-way video and andio that facilitates
interaction between participants in two or more sites angd ailows
for the sharing of documents or applications for purposes of in-

struction, communication, and colluboration. [tis a very efficient
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delivery system that bridges distance gaps anv - . ... .

time wid money. [n fact, some projects are ent

conferencing. Our goal is to create a vider <.
that wiil:

T e NI

Deliver courses for gifted and talented
+ drain teachers
* Serve as a bridge between classroone o L
professional knowledge base

- Facilitate student-to-stadent wonior
different locations

* Bring professionals into the dassroon

» Provide training for special needs s
are not available locally

Conclusion

At the Moscow Charter School, our vision of e 2y edu-
cation in the classroom is unique, The purpose of vur techaol-
ogy education program is 1o support and © encouraye vioung
minds to discover new

ol

and creative uses for techinolory wnd 1w
help them understand the trends that technologs will take in the
future. {n addirion, our technology education W,xh@mﬁ% also pro-

vides direct and indirect academic support through the use of
interactive software, which accelerates and inwroves scademic
skitls in all standard courses of study. Our chuoiogy education
program also teaches problem-solving and higher order thinking
skills. Graduates of the Moscow Charter School enter the second-
ary grades with a firm foundation in the use and purposes of tech -
nology. As a result, they are able to express their creativity i
completing class work and build upon their foundation of tech-
nology skills for use in the future.
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Appendix A:

Bloom’s Taxonomy for Higher Level Thinking Skills

Knowledge: Recall or recognition of information

arrange define duplicate  identify fabel Hst
memorize  name recall recognive repeat show
state

L Comprehension: Understand or Interpret

classify compare demonstrate describe  differentiate
discuss explain CXPress identify indicaie
interpret locate paraphrase  report summarize
restate recognize review selec translate
visualize

1L Application: Transfer from one setting to the another .

apply calvulate choose ify demonstirate
dramatize  ilustrate mterpret  manipulate  modify
operale relate schedule  solve use

wrife putb Into pructice

mm Analysis: Eg ity m%? and sec related order

w?&ﬁm appraise calculate gﬁ.mi chonse
comprare contrast criticize &ﬁmmnm examing
experiment organize question  test differentiate

discriminate  distinguish

E vﬁz hests: Put parts together Mé w,amw a new whole

ﬁwm:wﬁ assemble compare collect com prase
construct  create design devise develop
discuss formulate  hypothesize  manage  organize
plan prepare propose  report setup
schematize  support write



Appendix mh

Locating Resources for Uniz

Teachers follow this outline in the intel”
shop manual to teach the following topics:

Using and understanding Directories

World Wide Web directories are used 10 seuk
a broad topic; an example is the Internet Py
www.ipborgs. To use a directory:

I.5efect one of the directory’s broad ¢
tocus step-by-step.

2.5¢earch using a keyword (e American wars) amd continue
chcking through to link to more specific topics

3. Results can vary from one directory to the nuxi.

Using and understanding Web Search Engines

Search engines are used to access specific information when
titles, phrases, or technical language are knowi. They are best
used to tocate a specific piece of information, such as o known
document, rather than a general subject. A sample website that
provides informution on specific search enyines is Search Engine
Watch, <http://www.searchenginewatch.com>.
search engines include:

Examples of

Alta Vista: hupy//alavista.com

Google: bittpr//google.com

Meta search E&m:mm search multiple databases simultaneously
and givea report of its findings. Examples of meta search engines
are:

Ask Jeeves: http://www.ask.com

Ask Jeeves for Kids: http:// www.ajkids.cony/
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Awesome Library: http//www.awesomel ibrary.org/
Berits Best: hitpr//www.beritsbest.com/

ids Click: hteprsunsite.berkeley.edu/kidsclick!
Kid’s Search Tools: http:/fwww.rcls.o rg/ksearch.him
LycosZone: http:/ fwww.lycozone.com/

Super-Kids: http://www.superkids.com/

Yuhooligans: http://www.yahooligans.com/

Speciaity Search Engines
If searching for specialized information, a specialty search en.

gines can be used. GovSpot, <http://www.g BOVSpoL.come, is an
example of specialty search engines.

Narrowing Your Search

To niarrow a search, use Boolean logic operators, AND, OR, and
NOT. Searchers may also use the actual word or symbuols that
corre pond to the words. Entering an equation, such as

“roatmeal+cookies-raising” will produce a list of sites with infor-
mation about vatmeal cookies without raisins, In addition, a
phrase can be searched by enclosing it within quotation marks,
e.g. “the only thing man has to fear is fear itsel™

Citing a Website
The Modern Language Association sugges
mat when citing o website:

the following for-

Last name of author, First name of author. “Title of Work " Name
of Site. Date of Posting/Revision, Organization. Date of Access,
<1JRL>,

For example:
Cann, Robert. “Teaching Reading.” Reading Journal. 7 Oct 2007

The Reading Association. 10 Nev ma <hiip:
www.readingjournal.com/2002/ed 1 2/articles htn

i
,L,, i
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Copying an Image from a Website

o copy an image, right click o it and seb. . -
dialog box, sclect either Picture or Picture #4-
The tmage has been placed on your compuies .

an application, such as Power Point; click
then click Paste.

Saving a Sound File from a Website:
After obtaining copyright permission 1.
the World Wide Web, right click on the s

pears. (If you want to rename the sound fie.
chiange the three letters that follow the period, e
Then click Save. (Be sure to inciude the soure
vour bibliography.) Microsoft PowerPoint 2064 supports sound
files with the following extensions: way, mid. ri, aif, aife, aiff, an

Hisiogn, )

furmation (o

Saving a video clip from a Website

Saving a video clip is similar to saving a seund file, Right click
on the video link file to display a shortcut menu wnd then click
Save Target As. (If you want to rename the video file, do not de-
lete the extension.) Then click Save. {Again, be sure to include
the source information in your bibliographe) Microsoft

PowerPoint 2000 supports: avi, mov, mpy, mpeg, midi, mpd, cda,
mlv, m3u, aif, au, m3d, cmr, prp, lit, e, i, flx
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Appendix C:
LOGO Teaching Methods

Lesson 1: Using an object with which to think: programining
in the immediate mode:

New Commands for this lesson:

FORWARID # R FD#
BACKWARD #  OR  BK#
RIGHT # OR  RT#
LEFT # OR  LT'#

When a third grade student at the Moscow Charter Schoo! be-
gins to program with LOGO, they have aly eady had experience
with programming through the vise of the Roamer Robor software
and the simulation software, Crystal Ruin forest and Mission Con-
frol. At the beginning, we spend a short t period of time teaching
LOGO programming in the immediate mode. In this maode, a stu-
dent types commands into the listener or bottom area of the 2 pro-
gramming screen, and the robot turtle e immediately executes each
command as it is typed. The process begins with the students
learning to program a square in the immediate mode, using the
following protocol:

FL 100 (the number 100 is variable)
RT 90 {the number is a constant)
FD 1O

RT 90

FI 100

RT 90

FD 100

RT 90



Lesson 20 Writing a stimple procedure (pr Camit

geometric shapes and symmetry:

New Commands for this Lesson:
REPEAT

Note: Procedure names are chiosen by ihe o

name can have no more that § characters and i
ing.

A. Define a polygon: A polygon is fom
closed object made of three or more stra

B. Write a basic procedure to draw a polvg
the procedure. A basic procedure cun be nam
gight characters or less. The word “TO7 must be in frond of the
proceditre name. To rewrite Our squire progrim in tie program-
ming mode instead of immediate mode, see the v

yards listed

below:

TOSQ
FD 80
RT 90
FD 80
RT 99
K 80
RT 90
FD 8O
RT 90
END
C. Use the repeat command. The repeat command allows the
user to program a symraetrical polygon without repeating so many
commands. To rewrite the square program with the repeat com-
mand, see the code below:
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TO SO
R

PEAT 4 [FID 100 RT 90}
END

Students are asked to count the sides on an object to determine
the number of repetitions needed in the procedure. Looking at a
rectangle reinforces the concept because teachers explain that on
a rectangie the short sides and the Jong sides are repeated twice,

TO REC
REPEAT 2 {FD 30 RT 90 FD 70 KT 90]
EMND

The repeat conmmand is reviewed in relation to drawing ralti-
sided polygons such as triangles, pentagons, and hexagons. Code
for other basic polygons that illustrate the repeat command in-
clude:

TOTRI
REPEAT 3 {FID 100 RT 120
END

TO PENTAGON
REPEAT 5 [FD 50 RT 72]
END

D, Determine an angle with a total of 360 degrees on all sides,
Multiplication and division can be used to determine angles for
multi-sided figures. The turtle must turn a total of 360 degrees
from the beginning to the end of any closed figure, thus the num-
ber used with the repeat corunand multiplied by the angle nus-
ber must equal 360 degrees. Thus, to determine any angle for an
equilateral polygon, divide 360 by the number of sides of the figure,
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Lesson 3: Approaching problem-selving in . .
Good programming strategies and debugg i

New Comumuands for this Lesson:
PENUP or PU
PENDOWN or P

A, Break down the problem into small conyg
are tatght to write a procedure in a svsivm
the debugging process. v
tem down into small components and write o segeas

encourage theet o

for each component. Also, writing & few lines o cude and then

testing them helps identify “bugs” or probiens «

"o Teaching

students to use this process eliminates the problem 3t their hay-

ing to identify “bugs” in a large amount of Lude.

B. Think and organize strategically. Students aie taught how 1o
break down the project into a series of simaller units. They are
taught to list the smaller procedures that witl be contained within
a larger one, For example, to code o HOUSE procedure, the stu-
dent can use a square for the house, 2 triangle for the roof, and
rectangle for the door. The HOUSE procedure muy nchude the
following sub-procedures:

5Q
TRI
REC

(. Nesting procedures. LOGO users can call & procedure
from within another procedure to create a larger program. For
example, to write a program for a house. the sub-procedures that
lrave already been written can be used as follows (this procedure
has bugs that should be worked out by the student):

TO HOUSE
SQ
I'RI

¥

50

REC
END

The following modified HOUSE procedure with no bugs en-
ables users to lusert a previously-written procedure using the
PENUP (PU) and PENDOWN (P1Y) command. PENUP picks
the turtles pen up so that it can change locations on the screen
with drawing a line. PENDOWN puts the pen back down so tha
the turtle can draw as it carries out the procedure.

TO HOUSE
50)
FD> 80 RT 30

TRI

RT 66 FD $0 RT 90 FD 80 RT 90 FD 35
REC

END

Lesson 4: Screen Coordinmtes. This tesson introduces the concept
of using coordinates to identify a specific point on a map by
using an X and Y axis. Students are taught to move the turtle to
a specific location on the screen by using the coordinate
commands listed below:

New Commuands for this lesson:
SETXY [# #]
SETX #
SETY #
SETH # (set heading}
Students can move the turtle to any position on the screen with
fewer commands by defining specific coordinates using the SETXY
command. The set heading command determines the direction

the turtle is facing.

TO HOUSE

¥
iy



5Q

SETXY [0 80
TRI

SETXY [350] SETH 0
REC

SETH 30

END

tereiit

This lesson also introduces the conep
means to accomplish the same end, For cnos

P iis0n
LEXY
OWN

can be made between programming a procedi e
and one that does not, The commands PLNL
can also be introduced to teach this conce

Lesson 5: Using Variables. Variables vav be waed ror any clement

of asimple procedure. For example, studenis ari taught to define

variables that vary the size of the square they've programmed:

TO Q5D
REPEAT 4 [FD :SD RT 901
END

To runa procedure with a variable, students isign a number ro
the variable, for example, SQ 25. The number 25 will be associ-
ated with the SD variable. Thus, the program wills

puter as follows:

wd by the com-

TOSQ
REPEAT 4 [ FD 25 RT 90]
END
The following is a m:é%mgm that will code any equilateral poly-

gon gxcept a rectangle, T
tance, and A for angle:

he variables are :R for repeat, : D for dis-

TOANYSHP :R:D
REPEAT (R :,‘,w,v 1Y RT A}
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END

To change this procedure to draw a square, use this cocde and
assign the following numbers:

ANYSHP 4 100 90

Lesson 6: Recursion or Looping: Using " IF THEN " logic. To repeat
a shape, users can use recursion.
New Command for this lessom:
{F THEN

To program a shape that grows with each repetition, students
are taught the following code:

TO GROWS() 5
S0 81
GROWSQ 8D + 5
END
To stop the recursion process, [F THEN logic is introduced with
the following code:

TO GROWSQ 8D
SO SD
IF 500 = 250 THEN 5TOP
GROWS( S+ ¢

END

Lesson 7: Interactive Programiming

New commands i this lesson:
PRINT | I ORPR| i
MAKE “VARIABLE
READLIST
53



By using PRINT, MAKE AND READLIST ¢ Candents
learn to write code that will ask users questoa.
may respond. Code for asample HELLO pro

called NM would include:

chon they
e

TC HELLG
PRIWHAT IS YOUR NAME?]
MAKE “NM READLIST
PR{FIELLOY
PRINM
PR [HOW ARE YOU?]

END

The PRINT commiand will print whatever s in biackots on the
screen. The MAKE READLIST commands, read the input from

the user und assign it to a vartable. An IF THEN statement can be

added to produce an interactive progrant that responds (o a tsers
aput.

TOHELLO
PR IWHAT ISYOUR NAME?|
MAKE“NM READLIST
PR [HELLO]
PRNM
PRHOW ARE YOU?]
FoNM = [GOOD!THEN PRINT [LETS BRGINT(CALL
THE NEXT PROCEDURE HERE)
CNM s [BAD]THEN PRINT [GOODBYE] STOP

e
o

END

Lesson 8 Arrays, This command outputs a tist of numbers that
describing the dimensions of the array.

New commands for this lesson:
ARRBAYIIMS

A sample procedure is:

TO DIMARRAY
MAKE“ ARRAY | 34 5]

Lesson 9 Designing an Original Program. At this point, students
tinderstand encugh coramands to design their own prograrms.
Sample programs that Moscow Charter School students use
include the following:

* Abrief tutorial about a specific topic, such as basketball, which
includes tour test questions
* A guessing gaine that gives clues to the user and encourages
them to guess the correct answer
* A maze that allows the user to navigate with the following
keys:
F for forward
8 for backward
R for right
L for left

With the conclusion of this lesson, students have a basic grasp
of the fundamental procedures they need to create meaningfisl
and sophisticated procedures, and they are asked to design their
own interactive procedure that someone else can test. Before writ-
ing the procedures, however, students are expecied to draw a
storyboard depicting each screen of the program, as it will appear
to the user. Storyboards should also include answer-processing
descriptions. See Appendix D for a sample of our storyboard hand-
out.

Lesson 10: Programming an Original Design. To begin, students
are asked to break their program down into logical sub-
procedures, which are written and then debugged before they
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are added to the main procedure. Student .+
sub-procedures on a handout that s attach vhoard,
‘he list of sub-procedures and the storv sk sundents

through their programming project. o v, or A

sarnple story board handout and Appendin i 1o 4 waapie of

the sub-procedures handout.
The final “main progrant™ will cail (list soediires
in a togical order. Sub-procedures »houk
procedure one at a time and immediate

B adhdead 1o the g
add-
ing another. Students are asked 1o fill ot b W.x:f,wcw.m 1A w et
dix E to attach to their storyboard. W?ﬁ N
as their working document to guide them ym agh their program-
ming project.

Appendix D:

Sample of Storyboard Handout




Appendix E:

Sample of Sub-Procedures |

Name:

Main program description {what will v

What are the different components of ¢

Please identify and hist all of the sub-proced
need to complete your programming project
i.

i that vour will

6,

-}

9.

10,

Notes:

59



09

SIJON

kAL iiii ' i’i e * M . s W . W




